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Description 

This invention relates to a device for control- 
ling the rotation of a shaft through a pre- 
selected angle narrower than 360°. More par- 
ticularly, this device is intended to be employed 
in an electric switch for loading the closure 
springs thereof. 

These closure springs act between a fixed 
point of the switch casing and a disc integral 
with a shaft which, through appropriate 
linkages, actuates the movable contacts of the 
switch concerned. 

When the line conjoining, said fixed point and 
the point at which the springs are fastened to 
the disc integral with the shaft passes through 
the axis of the shaft and the point where the 
springs are attached to the disc are situated, 
relative to the shaft, on the same side as the 
fixed point, the springs are unloaded and, to 
load them, it is required that the shaft and the 
disc be rotated through an angle which Is 
slightly wider than 1 80° and that the disc be 
latched in such a position. In which the springs 
are loaded to a maximum. To have the movable 
contacts snapping Into the closure position, the 
disc must be unlatched, so that the springs are 
set free and can display their bias thus 
snapplngly rotating the disc and the shaft 
towards their starting position. 

It is apparent that the angle through which 
the shaft must be rotated to bring the springs 
from the unloaded condition to the condition of 
maximum load must be very accurate if it is 
desired that the springs may reliably attain the 
loading position and, if it is desired, on the other 
hand, that the stopping abutment be, in turn, 
not too heavily loaded as to make its unlatching 
by a preselected force too difficult at the pre- 
scribed instant of time. 

Inasmuch as the rotation of the shaft during 
the spring loading stage requires not negligible 
forces, there Is used to control such a rotation a 
device which causes the shaft to be rotated 
stepwise through sequentially ordered small 
angles until reaching the preselected total 
angle. A conventional control device of this kind 
generally comprises two free-wheels secured to 
the shaft which must be rotated and at least a 
lever actuated by appropriate motive means for 
being reciprocated along a virtually rectilinear 
path and capable of acting upon either free- 
wheel to cause the shaft to be rotated through a 
small angle during its advance stroke, whereas 
during the return stroke of the lever the second 
free-wheel prevents the return rotation of the 
shaft. Also two levers can be provided, each of 
which is associated to each free-wheel and 
acting with a phase shift on the free-wheel in 
such a way that, when either lever goes along 
an advance stroke, the other goes along its 
return stroke. 

As the preselected total angle of rotation for 
the shaft is attained, the motive means are 
stopped but, due to their inertia, they cannot be 



stopped instantaneously and can thus bring 
about a further rotation of the shaft and 
originate the shortcomings indicated above. 
Another possibility is that the motive means are 

5 stopped too early. 

An object of the present Invention is to 
provide a control device for the rotation of a 
shaft through a preselected angle which is 
capable of reliably carrying out the stoppage of 

io the shaft as soon as the desired angle of rota- 
tion is attained even If the motive means cannot 
be stopped instantaneously. 

This object is achieved by the device accord- 
ing to the Invention which comprises two free- 

is wheels mounted on the shaft to be rotated, 
each keyed to said shaft with a center part, at 
least one thrust lever connected between a pe- 
ripheral ring of either free-wheel, whereby said 
ring is rotatable in two directions, and motive 

20 means adapted to impress to said lever a pre- 
dominantly rectilinear reciprocating motion, 
characterised In that the connection, between 
the thrust lever and the peripheral ring of the 
respective free-wheel is provided with a pin 

25 integral with the ring and engaged by an 
arcuate slot formed In the vicinity of the lever 
free-wheel end, that the general orientation of 
said slot is in a direction which forms with the 
predominantly rectilinear direction of motion of 

30 the lever an angle wider than 90° and narrower 
than 180° and that parallel to the respective 
free-wheel a circular disc is keyed to the shaft, 
the peripheral surface of said disc being adapted 
to have the free-wheel end of the lever abutting 

35 thereon, said disc having at a preselected 
angular position a hollow space in its pe- 
ripheral surface and being adapted to receive 
the lever free-wheel end therein, whereby 
resilient means bias the lever free-wheel end 

40 away from the bottom of said hollow space. 

By the device according to this invention, the 
result is that the thrust lever, in its advance 
stroke, can transfer its drive to the pin integral 
with the free-wheel only if its end rests on the 

45 periphery of the disc integral with the shaft, 
whereas, as soon as this contact is dis- 
continued because the depressed hollow space 
is reached, the thrust lever, while being 
permitted to continue its reciprocations, cannot 

so drive to rotation any longer the outer ring of the 
free-wheel, so that the shaft is reliably stopped 
in the desired angular position as determined by 
the location of said hollow space. 

Of course, if respective thrust levers are 

55 associated to both free-wheels, the connection 
between these and the outer rings of the free- 
wheels must be embodied just in the same way 
. as hereinbefore described for the case of a 
single lever. If so, the circular disc and its 

so respective hollow space may be used for both 
thrust levers. 

In both cases, the disc can be made as an 
entity with the driven portion of the free- 
wheel(s) which Is integral with the shaft to be 

55 rotated. 



2 



i 



0 045 546 4 



The foregoing and. other features of the 
control device according to the Invention and 
the advantages stemming therefrom will 
become apparent in greater detail from the 
ensuing description of an exemplary embodi- s 
merit thereof given with reference to the 
accompanying drawings, wherein: 

FIGURE 1 is a side elevational view of a 
device having two free-wheels and two respec- 
tive actuation levers, *° 

FIGURE 2 is a plan view of the same device, 

FIGURE 3 is a view akin to that of FIGURE 1 
but with the device in the end of stroke position, 
and 

FIGURES 4 and 5 diagrammatically show the *s 
closing spring of a switch to which the device in 
question has been applied, in the unloaded and 
the loaded configuration, respectively. 

The device is shown only diagrammatically in 
the drawings but in a manner which is suf- 20 
ficient to make its operability understandable 
and to indicate the means necessary for such 
operability. 

In the example shown herein, by way of 
example, the subject matter is the application of 25 
the device to an electric switch (not shown 
because it is not a part of the invention) for 
loading the dosing spring(s) of the switch in 
question. It is understood, at any rate, that the 
device can find profitable uses In other cases in so 
which a shaft must be rotated, starting from an 
angular starting position, along a single sense of 
rotation and through a preselected angle 
narrower than 360°. 

A device of the kind referred to herein 35 
generally comprises two free-wheels, generally 
indicated at 10, 11 and mounted on the shaft 
1 2 which must be rotated in the direction of the 
arrow 13 about its axis through a preselected 
angle which is narrower than 360° from a pre- 40 
selected starting position. 

The free-wheels 10, 1 1 are equal to one an- 
other and their construction is conventional. It 
is sufficient to note that each of them com- 
prises a part 14 keyed to the shaft 12 (indi- 4S 
cated In dotted lines in FIGURES 1 and 3), said 
part 14 has, formed peripherally thereof, 
wedge-shaped hollow spaces 15, in each of 
which a friction roller, 16, is freely inserted. 
Around such a port 1 4, with the rollers 1 6 in- so 
sorted in the wedge-shaped seatings 1 5, a ring 
17 is mounted with its actuation arm 18. 

The operation of such a free-wheel 
mechanism is as follows. 

If the ring 1 7 is rotated in a direction (corre- ss 
spending to the direction 13 in which it Is 
desired to have the shaft 1 2, whereon the free- 
wheel is mounted, driven to rotation) so that the 
rollers 1 6 are caused to roll along the thrust into 
the restricted section of their wedge-shaped 60 
seatings 15, the rotary motion, through said 
rollers 16 Is transferred to the part 14 keyed to 
the shaft 12, so that these latter are driven to 
rotation. If, conversly, the ring 1 7 is rotated In 
the reverse direction, the rollers 16 are posl- 6S 



tioned in the deeper portion of their seatings 15 
and cannot transfer their drive to the port 1 4: in 
this direction of rotation the ring 17 turns idly. 

In view of the foregoing, the device* provides, 
in the case in point two levers 1 9, 20, which 
are connected, in a. manner which will be 
explained in more detail hereinafter, to the actu- 
ation arms 1 8 of the respective freewheels 1 0, 
1 1 . At their opposite ends, the levers 1 9, 20 are 
mounted on two eccentrics 21, 22, which are 
keyed, with an angular shift of 180° relative to 
one another, to a drive shaft 23 actuated by a 
motive, unit 24 so as to be rotated always in the 
same direction of rotation. 

Thus, the two levers 1 9, 20 are driven to a 
virtually rectilinear reciprocating motion and, 
while either lever is advanced, the other is 
pushed backwards, and vice versa. 

The result is that, apart from the dead ends of 
the stroke, at every instant the ring of either 
free-wheel is rotated in the direction of the 
arrow 1 3, whereas, at the same time, the ring of 
the other free-wheel is rotated in the reverse 
direction. The ring which is rotated in the 
direction of the arrow 1 3 drives to rotation the 
shaft 12 in the same direction, whereas the ring 
which is rotated in the reverse direction turns 
idly. 

It is apparent that two free-wheels are 
required: as a matter of fact, in the idle rotation 
stage of the ring of either free-wheel, the shaft 
could concurrently be rotated backwards, 
especially when so urged by an external force, 
unless it is retained in the angular position it has 
reached, or even thrust farther on in the desired 
direction of rotation by the agency of the second 
free-wheel. In the former case, a second free- 
wheel is enough, the idle ring of which is held 
steady by an appropriate connection with a 
fixed structure. The second case, instead, is the 
one considered in the example shown in the 
drawings, wherein the second free-wheel also is 
equipped with its respective control lever and 
thus actively contributes towards the shaft 
advance. 

A device such as described hereinbefore is 
already known. In such a conventional device 
the control levels) was merely pivoted to the 
actuation arms of the respective free-wheels. 
Thus, the free-wheels are necessarily actuated 
not only until such time as the motive unit is 
active, but until such time as it is finally stopped 
after a transitional inertial motion period which 
is started at the instant of time when the motive 
unit Is switched off . As a result, the actual angle 
by which the shaft was caused to be rotated 
with the known device could not accurately 
established beforehand. 

The object of the imporovements provided by 
the present invention is exactly to offset this 
defect. 

These improvements essentially consist of a 
particular connection between the control or 
thrust levers, 1 9, 20 and the actuating arms 1 8 
of the respective free-wheels 10, 11. Inasmuch 
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as this connection is the same for both the free- 
wheels, only the one relative to the free-wheel 
10 will be described hereinafter. 

As best seen in the drawings, the arm 1 8 
carries a pin 25 and the thrust lever 20, rather s 
than being, merely pivoted about such pin, dis- 
plays a slot 26 in which the pin 25 is engaged. 
The slot 26 is arcuate but its general orienta- 
tion is in a direction which forms with the pre- 
dominantly rectilinear direction of motion of the to 
lever 20 an angle, which is indicated with alpha 
in FIGURE 1 and which, In any case, must be 
wider than 90° and narrower than 180°. 

As a result of this connection between the 
lever 20 and the arm 1 8, when the thrust lever is 
20 is moved forward in the direction of the 
arrow 27, it tends, with its free end, to be de- 
pressed, that Is, to approach the free-wheel 1 0 
without pushing forward the pin 25 and thus 
also the arm 18 integral with the ring 17 in the 20 
direction of the arrow 13. For having the thrust 
transferred to the pin 25, it Is required that the 
free end of the lever 20 may find an abutment 
which prevents its depression. 

To this purpose, beside the free-wheel 10 a 25 
circular disc 28 is provided, having a peripheral 
cylindrical track 29, the disc being keyed to the 
shaft 12. By virtue of the presence of such a 
cylindrical track 29, the free end of the lever 20 
is prevented from being lowered so that it trans- 30 
fers the thrust onto the pin 25 which is engaged 
by its slot 26, so that, when the lever is moved 
forward in the direction of the arrow 27, the ring 
1 7 of the free-wheel is rotated in the direction of 
the arrow 13 and, through the rollers 1 6 trans- 3S 
fers the rotary drive to the part 1 4 and thus to 
the shaft 12. The unitary angle of rotation is a_ 
function of the forward stroke of the lever 20 as 
originated by the eccentric 22. 

This forward rotation in the desired direction 40 
is continued in small sequential steps, with the 
motive unit 24 in action, until the free end of the 
lever 20 can rest on the cylindrical track 29. 

To discontinue the forward rotation of the 
shaft 12 irrespective of the. stoppage of the 45 
motive unit 24, it is sufficient to remove the 
supporting surface for the free end of the 
control lever. 

To this purpose, the disc 28 and its track 29 
have, in the desired angular position, a hollow so 
space 30. 

As soon as the shaft 1 2 and its disc 28 inte- 
gral therewith have been rotated, starting from 
a certain starting angular position, through a 
total angle such that the free end of the thrust 55 
lever 20 enters the hollow space 30 and thus 
does no longer rest on the track 29 of the disc 
28, it is no longer possible to transfer the drive 
from the lever 20 to the arm 1 8 of the ring 1 7 of 
the free-wheel so that the lever carries out an so 
Idle stroke. The shaft 12 is automatically 
stopped in the desired angular position, 
whereas the lever 20 can be moved forward idly 
until the motive unit 24 is finally stopped. 

To prevent the free end of the lever 20 from es 



falling due to its own weight down to the 
bottom of the hollow space 30, the lever 20 is 
biased by a spring 31 which tends to lift the 
lever itself. 

What has. been described above with ref- 
erence to the free wheel 10 and to its control 
lever 20 is Identically valid for the free-wheel 1 1 
and its relevant control lever 19, but the 
reciprocating motion of the latter takes place In 
a sense which is opposite to that of the lever 
20. 

in the example shown of two control levers 
1 9, 20, a single disc 28 with a cylindrical track 
29 and a hollow space 30 may serve for both 
levers, said disc being keyed to the shaft 1 2 to 
be rotated, between the two free-wheels 10, 
1 1 . From the constructional standpoint, the disc 
28 can also be made so as to make up an entity 
with the parts 14 of the free-wheels which are 
secured to the shaft 

Obviously, in the practical construction of the 
device as described above, the depth of the 
hollow space 30 in the disc 28, the shape of the 
slot 26 In the levers 19, 20 and the reciproca- 
tion stroke of the latter must be properly co- 
ordinated with each other in order that a correct 
operation of the device may be obtained. 

More particularly, the slots 26 must be such 
as to make possible, when the relative pins 25 
are in desired end of stroke position, to carry out 
the entire stroke of the respective levers 1 9, 20 
without any interferences, either upwards and 
downwards. In its turn, the hollow space 30 
must be so shaped as to be capable of receiv- 
ing in its interior the free ends of the levers 1 9, 
20 during their Idle runs without any inter- 
ferences. 

FIGURES 4 and 5, read together with FIGURE 
2, show the application of the device for load- 
ing the closing spring of an electric switch. 

The shaft 12 on which the control device is 
active, carried, keyed thereto, two discs 32, 33 
and, therebetween, a cam 34 having an appro- . 
priate outline and an idle follower 35. To a point 
38 of the disc 33 is anchored either end of a 
spring 36 to be preloaded, the other end of 
which is secured to a fixed point 37. FIGURES 2 
and 4 are illustrative of the condition in which 
the spring 36 is unloaded, because the point 38 
wherein the spring 36 is secured to the disc 33 
Is situated, relative to the axis of rotation of the 
disc, on the same side as the fixed anchoring 
point 37. To preload the spring 36, it is 
necessary to have the shaft 1 2 and the disc 33 
rotated, for example. In the direction of the 
arrow 13, so as to bring the point 38 to the 
opposite side of the axis of rotation relative to 
the fixed point 37. 

In order that the spring 36 may, at a later 
time, cause the disc 33 and thus also the shaft 
1 2 to be rotated just by spring bias still In the 
same direction as the arrow 13, It is required 
that the line conjoining the points 37 and 38 be 
shifted slightly beyond the axis of rotation. 

In this position, the spring 36 is preloaded 
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substantially to the most and It Is necessary to 
provide to latch the shaft 12 on completion of 
the preloading step. To this. purpose, a stop 39 
is provided, which, entering an appropriate 
hollow space of the profile of the cam 34, is 
intended to abut the idle follower 35 (see 
FIGURE 5). To clear the spring 36, it suffices, 
then, properly to shift this abutment 39 (see 
position of FIGURE 4). 

it is apparent that the advantage achieved by 
the device according to this invention is 
important Inasmuch that a preselected total 
angle of rotation Is warranted. (In the case in 
point slightly wider than 180°) of the shaft 12 
as being rotated by the device, it is sure that the 
spring 36 may reach the: correct preloading 
position and that the disc 33 is not stopped, 
possibly, at a position wherein the line con- 
joining the points 37, 38 where the spring is 
fastened, has not overtaken the center of rota- 
tion: if so, the result would be a rotation of the 
shaft 12 in a direction contrary to the expected 
one as the spring 36 is cleared, that is as the 
stopping abutment 39 is removed. 

In addition, the stopping aubutment 39 is 
prevented from being loaded too much and 
becoming too heavily wedged between the cam 
profile 34 and the roller 35, thus making diffi- 
cult, or even impossible^ to clear it with the 
required force. Such an event could occur if the 
shaft 1 2 should be rotated by the device which 
controls its rotation through an angle wider than 
the preselected width. 

Claims 

1. A device for controlling the rotation of a 
shaft (12) through a preselected angle narrower 
than 360°, the device comprising two free- 
wheels (10, 1 1 ) mounted on said shaft (12), and 
each keyed to said shaft with a center part (14), 
at least one thrust lever (19, 20) connected 
between a peripheral ring (17) of either free- 
wheel (10, 11), whereby said ring (1 7) is rotat- 
able in two directions, and motive means (24] 
adapted to impress to said lever (19, 20) a pre- 
dominantly rectilinear reciprocating motion, 
characterised in that the connection between 
the thrust lever (19, 20} and the peripheral ring 
(17) of the respective free-wheel (10, 11). is 
provided with a pin (25) tngegral with the ring 
(17) and engaged by an arcuate slot (26) 
formed in the vicinity of the lever (19, 20) free- 
wheel end, that the general orientation of said 
slot (26) is in a direction which forms with the 
predominantly rectilinear direction of motion of 
the lever (1 9, 20) an angle wider than 90° and 
narrower than 180° and that parallel to the 
respective free-wheel (10, 11) a circular disc 
(28) is keyed to the shaft (12), the peripheral 
surface of said disc (28) being adapted to have 
the free-wheel end of the lever (19, 20) abut- 
ting thereon, said disc (28) having at a preselec- 
ted angular position a hollow space (30) in its 
peripheral surface (29) and being adapted to 



receive the lever (19, 20) free-wheel end 
therein, whereby resilient means (31 ) bias the 
lever (19, 20) free-wheel end away from the. 
bottom of said hollow space (30). 

s 2. A device according to claim T having, two 
thrust levers (19, 20). whereby each lever (19^ 
20) is connected to the ring (17) of the respec- 
tive free-wheel (10, 11) by a pin-and-slot con- 
nection (25, 26) and the circular disc (28) is 

'0 mounted between the two free-wheels (10, 11), 
whereby its peripheral surface (29) and a hollow 
space (20) are adapted to serve for both levers 
(19, 20). 

3. A device according to claim 1, whereby 
r* the circular disc (28) is constructed as a single 
entity with the center part (14) of each free- 
wheel (10, 11). 

Revendications 

.20 

1. " Dispositrf pour commander la rotation 
d'une arbre (12) d'un angle preselecttonne* plus 
petit que 360°, le dispositif comprenant deux 
roues libres (10, 11) montees sur I'arbre (12) et 

25 caldes chacune sur I'arbre par une partie 
centrale (14), au moins un levier de poussee 
(19, 20) reli6 entre un anneau penphSrique (17) 
de Tune ou de I'autre roue libre (TO, 11), de 
sorte que cet anneau (17) peut tourner dans 

30 deux sens, et des moyena moteurs (24) concus 
pour imprimer au levier (19, 20) un mpuve- 
ment de va-et-vient a predominance rectiligne, 
caracten'se' par le fait que la liaison entre le 
levier de poussee (19, 20) et I'anneau p6ri- 

35 ph6rique (17) de la roue libra respective (10, 
1 1) est munle d'une goupille (25) faisant corps 
avec I'anneau (17) et coopgrant avec une fente 
arquee (26) formSe au voisinage de I'extremite 
de roue libra du levier (19, 20), que I'orienta- 

40 tion generate de cette fente (26) est dans 
une direction qui fait, avec la direction a 
predominance rectiligne de mouvement du 
levier (19, 20), une angle plus grand que 90° et 
plus petit que 180° et que parallelement a la 

45 roue libra respective (10, 1 1), un disque circu- 
late (28) est cale* sur I'arbre (12), la surface p6- 
riphdrique de ce disque 28 etant concue pour 
que I'extremite de roue libra du levier (19, 20) 
bute contra elle, ce disque (28) presentant, 

so en une position angulaire prase lection nee, un 
espace creux (30) dans sa surface pe>iph£rique 
(29) et fitant concu pour recevoir dans celui-ci 
rextremlte de roue libra du levier (19, 20), de 
sorte que des moyens elastiques (31) soilicitent 

55 I'extremite de roue tibre du levier (19, 20) a 
s'eiotgner du fond de cet espace creux (30). 

2. Dispositrf selon la revendication 1 , com- 
portant deux leviers de poussee (19, 20), de 
sorte que chaque levier (19, 20) est reiie a 

so I'anneau (1 7) de la roue libra respective (1 0. 1 1 ) 
par une liaison a doigt et a fente (25, 26) et que 
le disque circulate (28) est monte entre les 
deux roues libres (10, 11), de sorte que sa 
surface perfpherique (29) et un espace creux 

65 (20) sont concus pour servir pour les deux 
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levlers (19, 20). 

3. Dlsposhlf selon la revendication 1, par 
(equet le risque circulaire (28) est construit 
comme un seul ensemble avec la partie cen- 
trale (14) de chaque roue libre (10, 11). 

PatentansprOche 

1. Eln Vorrichtung zum Steuern der Drehbe- 
wegung einer Welle (12) um einen vor- 
gewaehlten Winkel von wenlger also 360°, 
welche vorrichtung zwei auf der genannten 
Welle (12) sltzende Frellaeufe (10, 11) um- 
fasst, die je mit einem Mittelteil (14) auf die ge- 
nannte Welle aufgeketlt sind, mindenstens 
einen zwischen einen Umfangsring (17) eines 
jeden Freilaufes (10, 11) verbundenen Druck- 
hebel (19, 20), wobei der genannte Ring (17) in 
belden Richtungen drehbar ist, sowie Antriebs- 
mittel. (24) um dem genannten Hebel (19, 20) 
eine yorwiegend geradlinige Hin- und Herbe- 
wegung zu erteilen, dadurch gekennzeichnet, 
dass die Verbindung zwischen dem Druckhebel 
(19, 20) und dem Umfangsring (17) des betref- 
fenden Freilaufs (10, 11) einen mit dem Ring 
(17) fast verbundenen Zapfen (25) umfasst, 
der in einen, in der Naehe des freiiaifseiti- 
gen Hebelendes (19, 20) ausgebildeten ge- 
kruemmten Schlitz (26) eingrerft, dass dtese 
SchlKz (26) eine allgemeine Ausrichtung in 



einer Richtung besftzt, die mit der vorwiegend 
geradiinigen Bewegungsrichtung des Hebels 
(1 9, 20) einen Winkel von mehr als 90° und von 
weniger als 180° einschliesst und dass parallel 

s zum betreffenden Freilauf (10, 11) eine kreis- 
formige Scheibe (28) auf der Welle (12) aufge- 
keilt 1st, deren Umfangsflaeche zur Auflage des 
freilaufseitigen Ehdes des Hebels (19, 20) ge- 
eignet ist, wobei die genannte Scheibe (28) 

io an einer vorgewaehlten Winkelsteile in ihrer 
Umfangsflaeche (29) eine Ausnehmung (30) 
besitzt, die zur Aufnahme des freilaufseitigen 
Endes des Hebels (19, 20) geeignet ist, wobei 
Federmittel (31) das freliaufseitige Ende des 

rs Helbels (19, 20) vom Boden der Ausnehmung 
(30) wegdruecken. 

2. Eine Vorrichtung nach Anspruch 1 mit 
zwei Druckhebel (19, 20) wobei jeder Hebel 
(19, 20) mit dem Ring (17) des zugehoerigen 

20 Freilaufs (10, 11) durch eine Zapfen-Schlitz- 
Verbindung (25, 26) verbunden ist und die 
krelsfoermlge Scheibe (28) zwischen den 
beiden Freilaeufen (10, 1 1 ) montiert ist, so dass 
ihre Umfangsflaeche (29) und eine Ausneh- 

25 mung (30) fuer beide Hebel (19, 20) dienen. 

3. Eine vorrichtung nach Anspruch 1, wobei 
die kreisfoermige Scheibe (28) einstueckig mit 
dem Mittel (14) eines Jeden Freilaufs (10, 11) 
ausgebildet ist 
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